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UNITED STATES PATENT AND TRADEMARK OFFICE 



Re: Application of: 

Serial No.: 

International 
Application No. 

Filed: 
For: 



Dietmar RUDOLPH 
To Be Assigned 

PCT/EP00/03127 
Herewith 

QUALITY CONTROL METHOD FOR DIGITAL RADIO 
TRANSMISSIONS IN THE MEDIUM AND SHORT 
WAVE RANGE 



BOXPCT 

Asst. Commissioner for Patents 
Washington, D.C. 20231 



October 19, 2001 



PRELIMINARY AMENDMENT 



Sir: 

Applicants request that the following Amendments be made in the above-identified 
matter prior to examination thereof: 



IN THE DRAWINGS 

Please add new Figure 1, submitted herewith. 



IN THE SPECIFICATION 

Before paragraph [0001], please change the heading "Specification" to 
-BACKGROUND--. 

After paragraph [0001], please insert paragraphs [0001.1], [0001.2] and [0001.3] as 
follows: 

--[0001.1] The interest in using AM broadcast ranges for digital transmissions has considerably 
increased. To develop a digital broadcast standard, a consortium has formed in collaboration 
with the International Telecommunication Union (ITU): Digital Radio Mondiale (DRM) whose 



members expect a renascent interest in radio broadcasting in frequency ranges below 30 MHz. 
At the same time, the use of the new system presents itself to broadcasting corporations and new 
service providers for entering the multimedia age with small bit rates for large target areas and 
over large distances. The digitalization of AM ranges is probably the only chance for these 
frequency ranges and the technology used therein to be maintained in the long term. See 
RUNDFUNKTECHNISCHE MITTEILUNGEN [Technical Information on Broadcasting] Vol. 
43, No. 1, March 1999, pp. 29-35. 

[0001.2] For the DRM system, accordingly, the following aspects are important for digital 
transmission as compared to conventional analog radiation: 

- same degree of reliability for the coverage of a particular target area within a particular 
period of time as a function of the multipath propagation and changing ionospheric conditions; 

- use of several transmitters on the same frequency with the same program into 
approximately the same target area; 

- no deterioration during cochannel or adjacent-channel interferences; 

- same degree of reception quality for mobile and stationary reception; and 

- more service information, in particular for improved ease of operation of the receivers. 

[0001.3] Quality control is an important prerequisite for safeguarding the stipulated 
requirements for digital transmission in the AM ranges.--. 

Please amend paragraph [0005] as follows: 
[0005] The concept of hierarchical modulation for preventing a "sudden threshold" as viewed by 
the receiver is known. In this connection, the transmitted data stream is formed in such a manner 
that the receiver can detect the entire data stream for a large signal-to-noise ratio and, for a 
decreasing signal-to-noise ratio, reaches a first threshold (Lj) beyond which only a part of the 
data stream is detectable. This is the "rugged" part of the data which the aid of which a limited 
audio quality is still attainable. After a second threshold (L 2 ), the receiver is then mute again. A 
method of this kind is referred to as "Graceful Degradation". 

Please amend paragraph [0009] as follows: 
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[0009] The use of a "Graceful Degradation" in the short wave range is therefore in controversy. 
On one hand, a reduction in quality at the receiving side is preferable to a complete muting even 
at the cost of the following limitations: 

- coverage radius with full quality decreases, 

- the broadcast transmitter can no longer adjust the data rate for the audio data so flexibly 
as in the case of a non-hierarchical coding, and 

- steep, longer-lasting fades give rise to an extremely short time range for the reduced 
quality, which time range hardly becomes noticeable. 

Page 3, after paragraph [0010] please insert: 

1) the heading -SUMMARY OF THE INVENTION-; 

2) paragraph [0010.1] as follows: 

-[0010.1] The present invention provides a method for quality control of a digital radio 
transmission in a medium or short wave range. The method includes: 

disposing at least one receiver station in or adjacent to a target area; 

evaluating quality data of a received high frequency digital signal using the at least one 
receiver station so as to determine corresponding parameter values; 

transmitting the corresponding parameter values to a broadcast transmitter, the 
transmitting being performed automatically via an Internet; and 

influencing at least one of a number of modulation stages and a coding of the 
transmission using the transmitted corresponding parameter values.—; 

3) the heading -BRIEF DESCRIPTION OF THE DRAWING-; 

4) paragraph [0010.2] as follows: 

-[0010.2] Fig. 1 shows a flow chart of a method for quality control of a digital radio 
transmission according to the present invention.-; 

5) the heading -DETAILED DESCRIPTION-; and 

6) paragraph [0010.3] as follows: 

--[0010,3] Referring to Fig. 1, in a method for quality control of a digital radio transmission 
according to the present invention, at least one receiver station is disposed in or adjacent to a 
target area (Step 102). Quality data of a received high frequency digital signal are evaluated 
using the at least one receiver station so as to determine corresponding parameter values (Step 



104). The corresponding parameter values are transmitted to a broadcast transmitter, the 
transmitting being performed automatically via an Internet (Step 106). At least one of a number 
of modulation stages and a coding of the transmission is influenced using the transmitted 
corresponding parameter values (Step 108).-. 

Page 4, first line, change "Patent Claims (2)" to --WHAT IS CLAIMED IS--. 

IN THE CLAIMS : 

Please cancel claims 1-2 as presented in the underlying International Application No. 
PCT/EP00/03127 and cancel replacement claims 1-3 as annexed to the International Preliminary 
Examination Report, and add new claims 4-12 as follows: 

-4. (new) A method for quality control of a digital radio transmission in a medium or short 
wave range, the method comprising: 

disposing at least one receiver station in or adjacent to a target area; 

evaluating quality data of a received high frequency digital signal using the at least one 
receiver station so as to determine corresponding parameter values; 

transmitting the corresponding parameter values to a broadcast transmitter, the 
transmitting being performed automatically via an Internet; and 

influencing at least one of a number of modulation stages and a coding of the 
transmission using the transmitted corresponding parameter values. 

5. (new) The method as recited in claim 4 wherein the digital radio transmission is a type 
of broadcast transmission for which a digital radio mondiale system recommended by an 
international telecommunication union establishes that a reception quality and a coverage 
reliability be not worse than for an analog transmission and that a same quality be guaranteed for 
mobile reception as for stationary reception, and that several transmitters are useable on a same 
frequency with a same program into approximately a same target area as with the analog 
transmission. 



4 



6. (new) The method as recited in claim 4 wherein the transmission is a broadcast 
transmission. 

I. (new) The method as recited in claim 4 further comprising storing the the transmitted 
corresponding parameter values in a data base for performing a frequency prognosis. 

8. (new) A method for quality control of a digital radio transmission in a medium or short 
wave range, the method comprising: 

disposing at least one receiver station in or adjacent to a target area; 

evaluating quality data of a received high frequency digital signal using the at least one 
receiver station so as to determine corresponding parameter values; 

transmitting the corresponding parameter values to a broadcast transmitter, the 
transmitting being performed automatically via the Internet; and 

determining alternative transmit frequencies using the transmitted corresponding 
parameter values. 

9. (new) The method as recited in claim 8 wherein the digital radio transmission is a type 
of broadcast transmission for which a digital radio mondiale system recommended by an 
international telecommunication union establishes that a reception quality and a coverage 
reliability be not worse than for an analog transmission and that a same quality be guaranteed for 
mobile reception as for stationary reception, and that several transmitters are useable on a same 
frequency with a same program into approximately a same target area as with the analog 
transmission. 

10. (new) The method as recited in claim 8 wherein the transmission is a broadcast 
transmission. 

I I . (new) The method as recited in claim 8 further comprising storing the the transmitted 
corresponding parameter values in a data base for performing a frequency prognosis. 
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12. (new) A method for quality control of a digital radio transmission in a medium or short 
wave range, the method comprising: 

providing a backward channel to an AM transmitter for digital signals received in a target 
area; and 

using the backward channel to provide a high reception quality and coverage 
reliability.--. 

IN THE ABSTRACT : 

Please replace the abstract of record with the following new abstract: 
~ A method for quality control of digital radiotransmissions in the medium or short wave range 
includes disposing at least one receiver station in or adjacent to a target area. Quality data of a 
received high frequency digital signal is evaluated using the at least one receiver station so as to 
determine corresponding parameter values. Corresponding parameter values are transmitted to a 
broadcast transmitter automatically via the Internet. Using the transmitted parameter values, the 
number of modulation stages and/or a coding of the transmission may be influenced and/or 
alternative transmit frequencies may be determined.--. 
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REMARKS 



Applicants believe that no fees are due as a result of this amendment. In the event 



of a fee discrepancy, please charge our Deposit Account No. 50-0552. 



Davidson, Davidson & Kappel, LLC 
485 Seventh Avenue - 14 th Floor 
New York, New York 10018 
(212) 736-1940 



"Express Mail" mailing label no.- EL 9 14493 194 US 
Date of deposit: October 19, 2001 

I hereby certify that this correspondence and/or fee is being 
deposited with the United States Postal Service "Express Mail 
Post Office to Addressee" service under 37 CFR 1. 10 on the 
date indicated above in an envelope addressed to "Commissioner 
of Patents and Trademarks, Washington, DC 20231" 

DAVIDSON, DAVIDSON & KAPPEL, LLC 



Respectfully submitted, 
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Application of: Dietmar RUDOLPH 
International Application No. PCT/EP00/03127 
Filed Herewith 



[520.1004] 



VERSION OF SPECIFICATION AND CLAIMS AMENDMENTS 
WITH MARKINGS TO SHOW CHANGES MADE 

IN THE SPECIFICATION: 

Page 1, before paragraph [0001]: --BACKGROUND-- [Specification]. 
Page 1, paragraph [0005]: 

[0005] [According to the related art, there is the] The concept of hierarchical modulation for 
preventing a "sudden threshold" as viewed by the receiver is known . In this connection, the 
transmitted data stream is [composed] formed in such a manner that the receiver can detect the 
entire data stream for a large signal-to-noise ratio and, for a decreasing signal-to-noise ratio, 
reaches a first threshold (Lj) beyond which only a part of the data stream is detectable. This is 
the "rugged" part of the data which the aid of which a limited audio quality is still attainable. 
After a second threshold (L 2 ), the receiver is then mute again. A method of this kind is referred 
to as "Graceful Degradation". 

Page 2, paragraph [0009]: 

[0009] The use of a "Graceful Degradation" in the short wave range is therefore in controversy. 
On one hand, a reduction in quality at the receiving side is preferable to a complete muting even 
at the cost of the following limitations: 

- coverage radius with full quality decreases, 

- the broadcast transmitter can no longer adjust the data rate for the audio data so flexibly 
as in the case of a non-hierarchical coding, and 
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- steep, longer-lasting fades give rise to an extremely short time range for the reduced 
quality, which time range hardly becomes noticeable. 



Page 4 first line : -WHAT IS CLAIMED IS- [Patent Claims (2)]. 
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QUALITY CONTROL METHOD FOR DIGITAL RADIO TRANSMISSIONS IN THE 
MEDIUM AND SHORT WAVE RANGE 

Specification 

[0001] The present invention relates to the field of quality control for digital radio program 
transmissions in the medium and short wave range. 

[0002] Digital signal transmissions, as can already be gathered from the term "digital", have 
the characteristic that either they deliver a virtually error-free audio signal or else that 
the audio signal is not usable and the receiver switches to muting. The quality of the 
received high frequency signal determines the threshold above which the audio 
quality is perfect and below which no audio reception is possible. 

[0003] In physical terms, this behavior is due to the fact that the error curves for the bit errors 
(or also for the symbol errors) decrease very steeply as the ratio of received signal 
energy/noise level increases. This means virtually that, above a certain threshold (L) 
of signal energy/noise level, the bit error rate goes toward negligibly small values. 
The then still remaining residual errors can be corrected by the audio decoder, 
resulting in a perfect audio quality. 

[0004] In the medium and, even more strongly in the short wave range, propagation-related 
fading phenomena occur which are irregular in time and which, inter alia, result in 
that the received signal energy heavily decreases and/or in that the noise level heavily 
increases. Because of this, the reception threshold is undershot so that muting occurs. 

[0005] According to the related art, there is the concept of hierarchical modulation for 

preventing a "sudden threshold" as viewed by the receiver. In this connection, the 
transmitted data stream is composed in such a manner that the receiver can detect the 
entire data stream for a large signal-to-noise ratio and, for a decreasing signal-to-noise 
ratio, reaches a first threshold (L x ) beyond which only a part of the data stream is 
detectable. This is the "rugged" part of the data which the aid of which a limited 



520.1004 

audio quality is still attainable. After a second threshold (L 2 ), the receiver is then 
mute again. A method of this kind is referred to as "Graceful Degradation". 

[0006] From a standpoint of coverage, it should be observed that the threshold values are to 
each other as follows: 

> L > L 2 

[0007] This means virtually that, in the case of hierarchical modulation, the coverage radius 
(R x ) with maximum audio quality is smaller than that (R) in the case of non- 
hierarchical modulation. On the other hand, in the case of hierarchical modulation, 
the transmitter can at least still be received with limited quality within a greater 
coverage radius (R 2 ). For the coverage radii, the following applies: 

Rj < R < R 2 

[0008] However, definitely definable coverage radii exist only in the case of the propagation 
at very high frequencies, for example, beyond the VHF range. At these high 
frequencies, no total fading occurs any more as it arises so often with the medium and 
short wave. 

[0009] The use of a "Graceful Degradation" in the short wave range is therefore in 

controversy. On one hand, a reduction in quality at the receiving side is preferable to 
a complete muting even at the cost of limitations: 

- coverage radius with full quality decreases, 

- the broadcast transmitter can no longer adjust the data rate for the audio data so 
flexibly as in the case of a non-hierarchical coding, 

- steep, longer-lasting fades give rise to an extremely short time range for the reduced 
quality, which time range hardly becomes noticeable. 

[0010] On the other hand, a hierarchical coding/modulation in the receiver is more expensive; 
above all, it has to be implemented in every receiver. This contradicts the concept of 
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the inexpensive receiver. A scalability of the receivers in terms of price from cheap to 
high quality is probably more important. 

[0011] Provided as alternatives to "Graceful Degradation" according to the present invention 
are: 

- Preselecting a stronger coding/modulation for critical target areas. 

- Using alternative transmitting frequencies for the transmission of the same program 
in conjunction with an automatic switchover. 

[0012] To assess the real receiving situation, a monitor station is required in the target area, 
from which monitor station the parameters of the received high frequency signals are 
automatically transmitted to the broadcast transmitter. In this manner, "intelligence" 
is transferred from the receiver into the transmitter, which complies with the concept 
of broadcasting. 

[0013] The interrogation of quality data from the monitor station can be effected via the 

Internet. An automatic feedback is also possible via the Internet. This feature can be 
implemented by each broadcasting corporation separately and independently. 

[0014] In the case of target areas which do not permit any monitor stations, it is possible to 
determine an estimate for the propagation via monitor stations in adjacent areas. 
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Patent Claims (2) 

1 . A quality control method for digital radio transmissions in the medium and short wave range, 
wherein 

at least one receiver station is located in the target area or adjacent thereto, which 
receiver station evaluates the quality data of the received high frequency digital signal and 
determines the appertaining parameter values; 

the determined parameter values are transmitted to the broadcast transmitter; 

the transmission of the determined parameter values to the broadcast transmitter is carried out 

automatically via the Internet; and 

the parameter values transmitted to the broadcast transmitter are used for influencing the 
number of modulation stages and/or the coding of the broadcast transmission or for 
determining alternative transmit frequencies. 

2. The method as recited in Claim 1 , 

wherein the parameter values which are determined by the receiver station in the target area 
and transmitted to the broadcast transmitter are stored in a data base for frequency prognoses. 
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Dispose at least one receiver station in or adjacent 
to a target area 



Evaluate quality data of a received high frequency 
digital signal using the at least one receiver station 
so as to determine corresponding parameter values 



Transmit the corresponding parameter values to a 
broadcast transmitter, the transmitting being 
performed automatically via an Internet 



Influence at least one of a number of modulation 
stages and a coding of the transmission using the 
transmitted corresponding parameter values 



FIG. 1 
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thereon. 
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